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Body Hold testing Device 
BACKGROtn^D OF THE INVENTION 

The present inventioii relates to body fhiidtesting devices and more spedficallys 
5 but not eKdusivdly, conoenut a body fluid testing device thist incorporates a test 
media cassette ^dddi contains test media used to test body fluid. 

general Huid "^^^^f; 

The acquisition and testing ofbody fluids is usefiil for many pinposes, and 
10 contino^ to grow in importance for use in medical diagnosis and treatment, andin 
other diverse applications In the medical field, it is desirable for lay op^ators to 
perform tests routinely^ quickly and rq>roducibly outside of a laboratory setting 
widi r^id results and a readout of the resultlxig test informatiorL Testmg can be 
performed on various body fluids, and for certain applications is particularly 
15 related to the testis^ of blood and/or interstitial fluid. Sudbi fluids can be tested for 
a variety of duoacteristics of die fluids or anatytes contained in the fluid, in ord^ to 
identify a medical cpnditLorifi detennine fhenipeutic responses, assess the progress 
of treatment* and 13% 

20 Genml Test Steps 

The testing ofbody fluids basically involves the steps of obtaining the fluid sample^ 
transfeiting the san^le to a test device^ conducting a test on the fluid sample, and 
displayiug &e results, lliese $(eps are generally performed by a plurality of separate 
instruments or devices. 

One method of acquiring the fluid sample involves mserting a hoUow needle or 
sycii^e into a or artery ha order to ivithdraw a blood sample. However^ such 
direct vascular blood sampling can have several lunitaiions, including pain, 
30 infection, and hematoma and other bleeding complications. In addition, direct 
vascular blood sampling is not suitable for repeating on a routine bads, can be 
e3aremety difficult and is not advised for patients to perform on themselves. 
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The otii^ common tediniqae fyt ooDecting a body fluid sample is to fiirm an 
inc&ion in the skin to Imog the fluid to the skin sui&ce. A lancet^ knife or otiier 
cutdng instrument is used to form the incision in the skin. The resulting blood or 
S interstitial fluid specimen is then collected in a smaU tub e or otha containery or is 
placed direcdyin contact vnth a test strip. The fingertip 
fluid source because it is hi^y vascularized and tii^efore produces a good 
quantity of blood, However, the fingertip also has a large concentration of nerve 
endings, and lancing the fingertip can therefore be painfliL Alternate sampling 
10 siti^, such as the palm of the hand, forearm, earlobe and the like, maybe usefol for 
sampling and are less painfiiL However, they also produce lesser amounts of blood. 
These alternate sites tiherefore are generally appropriate for use only for test systems 
requirii^ relatively smaU amounts of fluid, or if steps are taken to fectlitaf e the 
expression of the body fluid firom the indsion site, 

15 

Various methods and systems for indsing flie skin are known in the art Exemplary 
. lancing devices are shown, for ocample, in United Stales Patmt Nos. Re 35,803, 
issued to I^i^e, et al, on May 19, 1998.; 4»924»879, issued to O'Brien on May 1?, 
1990; 5,879,311, issued to Duchon et aL on February 16, 1999; 5,857:^837 issued to 
20 Dou^as on January 12, 1999; 6,183s489> issued to Dbu^ et al. on February 6, 
2001; 6,332,871, issued to Dou^as et aL on December 25, 2001; and 54^64^718, 
issued to Duchon et aL on October 12, 1999. A representative commercial lancing 
device is die Accu-Ghek SofkcKx lancet 

25 Expressing . 

Patients are frequently advised to urge fluid to Ihe incision sit^ such as by applying 
pressure to the area surrounding Ibe incision to nuDc or pump the fluid from the 
Indsion* Mechanical devices are also known to &cilitate the ^ression of body 
fluid from an indsion. Sudh devices are shown, for example, in UiUted States 

30 Patent Nps^ 5,879,311, issued to Dudion et aL on FAruary 16, 1999j 5,857,983, 
issued to Douglas on January 12, 1999; 6,183,489, issued to Doi:^as et aL on 
February 6, 2001; 5,951,492, issued to Dou^as et aL on September 14^ 1999; 
5,951493, issued to Doug^ et aL on September 14, 1999;.5,964»718, issued to 
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Duchon et eO. on Octob^ 12, 1999; and ^86,545, issued to Roe et aL on Jutjr lly 
2000. A representative Gommcxdal product tbat promotes the eaqpression of bodjr 
fluid from an incision is llieAiniraAlIast blood ^cose system. 

5 Sampling * 

The acquisition of Ae produced body fluid, hereafter reftxred to as the ''eamplin^ 
of the fluxd, can take various forms. Once the fluid spedmen comes to the skin 
sux&ce at the indsion, a sampling device is placed into contact ^vith the fluid, Such 
devices may include, for example, systems in which a tube or test strq^ is either 

10 located ai^acent the incision site prior to forming the incision^ or is moved to Ihe 
incision site shortly after the incision has been formed. A sampling tube may 
acquire the fltiid by suction oir by capillary action^ Such sampling systems may 
indude, for example, the systems skovm in US Patent Nos. 6,048,352, issued to 
Doi^bs et aL on April 11, 2000; 6,099484, issued to Douglas et aL on August 8, 

15 2000; and 6,332,871, issued to Douj^as et al. on December 25, 2001. Examples of 
commercial sampling devices indnde flie Rodie Compact, Amira AtLast^ 



Testing General 

20 The body fluid sample maybe analyzed for a variety of properties or components, 
asistvdlknoivn in the art For esampl^ such analysis xnay be directed to 
hematociiti blood ^ucose^ coagubtion, lead, iron, etc Testing systems indude 
sudi means as optical (e.g., reflectance absozption, fluorescence;, Raman, etc), 
dedxodiemicaU and magnetic means for analyzing the sampled fluid. Examples of 

25 such test systems indude those in US Patent Nos. 5,824,491, issued to Priest et al. 
on October 20, 1998; 5,962,215, issued to Douglas et aL on Octob« 5, 1999; and 
5,776,719, issued to Dou^ c« aL on July 7, 1998. 

Typically, a test system takes advantage of a reaction between the body fluid to be 
30 tested and a reagent present in the test system. For example^ an optical test strip will 
generally rdy upon a color change, Le^ a change in the wavdength absorbed or 
reflected by dye fomed by the reagent system used, Se^ e.g., US Patent Nos. 
3,802,842; 4^061^68; and 4^0,465. . 
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Blood Glucose 

A common medical test is the measurement of blood ^ucose leveL The ^ucose 
levd can be determined dJrediyby anafysis of the blood, or indirectly by analysis of 
. S other fluids sudi as interstitial fluid. Diabetics are general^ 

their blood^ucose levd several times a day, depending on the nature and sevejdty 
of their diabetes,. Based upon the observed pattern in the measured glu^se levds* 
the patient and physidan det^mine &e appropriate level of insuHn to be 
administered, also taking into account such issues as diet» exercise and other 
10 &ctors. A prop^ control of the blood glucose level avoids hypo^ycemia which may 
. lead to insomnia and even sudden death as well as hyperglycemia resulting in long 
term disorders as blindness and amputations. Blood glucose is therefore a very 
inqyortant analyte to be monitored. 

IS In testing for the presence of an aosifyto such as glucose in a body fluid, lest systems 
are commonly used which taike adv^tage of an oxidation/reduction reaction which 
occurs using an oxidase/peroxidase detection dhemistry. The test reagent is exposed 
to a sample of the body fluid for a suitable period of tlme^ and there is a color 
change if the analyte (glucose) is present. TTpically, the httenslly of this change is 

20 proportional to the concentrntion of analjrte in tbe sampla The color of (be reagent 
is then compared to a known standard idsidi enables one to determine the amount 
of analyte present In the sample. This determination can be made, for example, by a 
visual dieck or by an instrument such as a reflectance spectrophotometer at a 
selected wavelength, or a blood ^ucose meter* Electrochemical and other systems 

25 are also well known for testii:^ body fluids for properties on coQ^tueiits. 

Testing Media 

As mentioned above^ diabetics typically haye to monitor their blood glucose levels 
throu^out the day so as to ensure that their blood glucose remains witibin an 
30 acceptable range. Some types sampling devices require the use of testing strips that 
contain media for absorbing and/or testing the body fluid) such as blood. After 
testing, the testing media contaminated with blood can be considered a biohazard 
and needs to be readfly disposed in ordier to avoid other individuals from being 
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exposeA to the contaminated test strip. This can be especially inconvenient *wfaen 
ihe peieon is away fiom home^ such as at lestatnant Moreover^ individual t^ 
dements can become easily mhoed with other test std^s having dififerent ea^ication 
dates. The use of ea^ired test demats may create filse readings, which can result 
5 in impraper txeatmeat of the patient; socfa as improper insulin dosages for 
diabetics. 

Tej;^M«i4a Cassettes 

Analytical systems with test media cassettes whidi allow multiple testmg have been 

10 desoibed in the prior art, There axe available dispensers which contain a limited 
number of test elements as e*g. 1 to 2 dossen strips which are individually sealed 
Blood glucose meter using such a test strip dispenser are in the market under &e 
names AccuChek Compact (Rodbe Diagnostics GmbH) end DBXi (Bayer 
Corporation). Consumers, bawever» demand systems that contain even more strips 

IS to reduce loading actions to be performed by tlie user. A suitable way to package a 
higher number of test dements are test films as e.g. described in US 4»218»421 and 
US 5,077,010, These test systems ne, however, deseed to be used in the 
environmentof automated laboratory systems and aretheteforenot suited for 
patient seSf testings D£ 198 19 407 describes a test element cassette ooiploying a test 

20 media tape for use in the pati^tsdtf testing environment 

problems are, howevi^, stOl unsolved v^enrdying on Hie device described in DB 
198 19 407.Test nKdia used for blood gtucose testing as well as for other analytes 
are prone to deterioration by humidify from the evironmental air. It is therefore a 
serious problem to keep unused test media free from humidity to avoid 

25 deterioration which would lead to incozrect ana^cal results. US 5>077,D10 

discloses containeis for test media tape which have an outlet for the tape whidi is 
sealed by a blocldng member or a resilient member (see in particular figures 21 to 
33 and corresponding disclosure)- This way of sealing is comparable to Ae type of 
sealing known from photographic fibn boxes. The automated analytical 

30 instruments of US 5,077,010 have a hi^ tbrou^put and therefore the required on 
board stability is shortCtypicaOy one or two days oxily). Ckmtrary to that the 
required on board stability in the home diagnostic market is much longv . 
Considering a patient doing t»vo testings a day and a test media capadt^ 
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cassette in the range of 100, stabilily of the tsst media cassette after insertiOB into a. . 
meter (i.e. the on board stability) needs to be in the range of 50 days. The situation^ 
however^ maybe eve^i vrox$e considering that the patient may have a second meter 
and uses the present meter only from time to time. In the field of blood j^ucose 
5 testing on board stability therefore has to be shown for at least three months. It has 
been shoivn that the type of sealing as disclosed in US 53O779OIQ is insufficient to 
achieve the on board stability as reqvdred in the home monitoring exrvironment 

It was an aim of the present invention to propose body fluid testing devices and test 
1 P media cassettes which contain a larger number of test media llian the body fluid 
testing systems currently in the market and which guarantee a long on board 
stability of the test media. Farther it was an aim to propose meters for multiple 
testing which are easy to operate and which have a handhdd size. 

15 SITMMAKT OF THE INVENTION 

According to the present invention it was found that Ibe concept of test tape meters 
can be highly improved. A test media tape is miployedL on whidi the individual test 
ntiedia are spaced one from the other so that free tape portions are located between 

20 successive test media. Sudi a test media tape is contained in a supply container 

ii^iich sfaehas the test media tape against humidity. Teat media fan be taken out of 
the container via an openingby udx^ the tape as a transporting means. The test 
media which are still located within the supply container are protected against 
humidity by using a sealing means for sealing tiie opening of the container while a 

25 free tape portion is located between the sealing means and a sur&ce of the supply 
container. This type of sealing enables very practical testing devices which can 
provide numerous test media without the need for the user to load the testing 
. device with s^arate individual test elements. 
Due to the spacing of the test media the material of the free tape portion can be 

30 choosen mostly independ^t from the test media material to adiieve a proper 

seaUx^ with the described sealing means. It has been shown that tape materials as 
e.g. plastics for audio cassettes are well suited for this purpose. Suitable tape 
materials areplastic foils from Polyester, Polycarbonate, Cellulose derivatives and 
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PolysQnrene, It i% h(meyer» preferred to dboose non-hygroscopic matalab nAich 
do not transport watex or xvater vapour to ahigb d^ree. According to this, tapes 
without free tape seclsons between successive t»t media cannot be sealed properly 
since Hhe test media matrerial is porous and thus would allow humidity to flow into 
5 the supply container evm when tiustaqpe is sealed accordiz^ 
. invention. Further the thic^ess of the tape in 
I parameter to control proper sealing; It has been shown by the i^ 

^ present invention that leakage of humidity into the storage housing decreases with 

I decreasing tape thickoess. "While there are a number of interacting parameters the 

' .10 particular effect of the tape thickness can be seen from figure 1. The tape (T) is 

located between a sealing means (S) having a defoxmable gasket (G) and a suAce 
of the container housing (H). The sealing means applies pressure in direction of the 
housing thus pressing the gasket onto tape and housing sur&ce. The gasket is 
stronger compressed in the re^on of the tape as it is right and left from the tape. 
1 5 The leakage regions (L) which are not filled by tape or gasket material allow influx 
of humid air* Decreasing the tape thidmess hence reduces the cross section of tiie 
leakage regions* It has been shown that a tape having a thickness below 100 
micrometers is well suited to limit humidi^ influx into the housing even if the 
gasket is rdativety rigid. Bven more preferred are tape hidknesses below 50 
20 micrometers. 

Th^ sealing means is a means that doses the opening of the housing (container) in 
which unoontaminated test media tape is stored. The sealing means prefereably is a 
body from a gasket material or a body of a material to which a gasket is 6zed. 

25 Alternatively the gasket maybe fisced to tiie sur&ce onto which the sealing means 
presses to dose tiie container opening. Also embodim^ts are possible where gasket 
material is present on the surface as well on the body of the sealing means. 
Further it can be undenitood with view to figure 1 that an increasing flexibiliiy of 
the gadget reduces humidity influx. It has shown that gad^ with a shore hardness 

30 (A) of less than 70, preferedly in a range of 30 to 50 are well suited* The diore 

hardness (A) is defined by DIK 53505 (June 1987). Gasket materials which are wdl 
suited to practice tihe present invention are thermoplastic dastomeres, Espedally 
suited are sudi dastomeres windx conqprise polystyrene as th^ 
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andpolym^risate^ of butadiene or isoprene as the soft component Suitable gasket 
msSeasais can be obtained imder the tradenames Kraton D» Kxaton G and CarifleK 
TR from Shell and Solprene from FUl^s, 

Gaskets are referred "which, ham an annular dbape ^uxch that they annularis 
soxround die contamer opening. It has been found tiiat v^th such fttymi^ar gaskets 
proper sealing can be adiieved wUle sealing wfaicii non-annular gaskets (e^g. 
stra%ht*]ine shaped gaskela) proper sealing is much harder to achieve ^ce it is 
harder to dose the leakage at the ends of sudi gaskets* 



The body of tiie sealing means as weU as the body of the storage container shoidd 
be made from materials which are mosdy impermeable to humidity. This ^^be 
achieved by numerous materials. Due to production aspects^ plastics as 
poljrpropTlene, polyetfaylenei polystyrene are, however, prefixed. The materials, 
IS however, do not need to be totally impermeable to humidity since it is possible to 
capture humidily which has dlSbsedinby drying agents. 

Hie sealing means fiirther comprises a pressure means that serves to apply pressure 
to the seating means b ody so as to acUeve the sealing* Such pressure means are e.g. 
20 coi! springs, pneumatic actuators, motors, electromagjaets, compressed m^tgriflte or 
stressed materials. From tiie preferred embodiments it become dearer lliat in 
particular elastic sealing means which in their rest position press onto the sealing 
means bo dy are easy and chesqp to manu&ctnre, 

25 The pressure necessary for proper sealing lately depends on the Shore Hardness of 
tile employed gasket as wdl as the area tp be sealed. The required pressure, 
however, typically is in the range of a few Newton or bdow. . 

Further optional measures to increase on board stabiUQr of the test media will be 
30 desaibed lateron in connection with the specific embodiments. 

A first general concept of the present invention concerns a body fluid tesiii^ device 
ftat incorporates a test media tape. The test media tape holds test meifia that are 
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- used to collect body fluid samples vhicii are analyst ivith a smsor. 
Advantageously the test media lape la housed 

miedia of a cassette are iisedup a fresh test media cassette can be insetted into Ae 
tes&ig device. The test media tape is indexed before or after eadi test so that 
5 snccesove tests can be perfimned without xequiring disposal of the used test media. 
The test media can be indexed manually or automatically. 
The test medium is a mediom which contains a test chemlfitry tih^t with analyte 
from a sample leads to detectable results. For further details of test chemistry and 
te$ting see section ^Testing General''. Frefisreably the test media are designed to 
• 10 soak up the test fluid sample. This prevents the testing devi« from becom^ 

contaminated by body fluid sample. As tvill be described in more detail lateron it is 
preferred to employ a test media tape which comprises a tape on which test.media 
are arranged with free tape regions between successive test media. The preferred 
arrangement therefore has a structure with re^ons as foUowa: with test 
IS medium— tape without test medium - tape with test medium — and so onv The 
tape can be made e.g. from conventional plastic tape as used for audio cassettes. 
The test zxiedbk are attadied to the tapes by l^ein& weldi^ 
adhesive tape. 

20 Tn accordance with one aspect of the present invention, there is provided a body 
fluid testing device for analyzing a body fluid. The testing device includes a test 
media cassette that indudes a test media tape adapted to collect die body fluid. The 
cassette indudes a supply portion that stores an uncontaminated section of the test 
media tape. A storage portion for storing a contaminated section of the test media 

25 tape maybe fiirttier employed. Contrary to the supply portion which is designed to 
shelter the test media tape from humiditjr from the surrounding it is preferred to 
design title storage section for contaminated tape to be open to some extend so that 
Hus test media which are soaked with sample can dry out Sucb open design maybe 
realized by a plastic container having slits or recesses for gas esccliaiige witih the 

30 surrounding. 

An important measure ^vfaisb advantageously can be used with embodhnents of the 
present inventiDn is a drying mateacialwilfain the test media tape supply container. 
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' Humidity wlddi has eotered the container by di£Ei]don fhrough ^waH matezials or 
during an opening cTcle is flLbsoibed and cannot deteriorate test media. The seaUng 
concepts of the piesent invention ai^ however* not cd>solete due to the use of 
drying matgrial since the amount of humidity entering without sealing means 
5 during the onboard time wouldbe much too high to be cared for by rational 

amounts of drying material. Suitable drying materials are weD known in this field 
of art» Aese are e^, molecular sieves, silica gel etc.. 

The present invention further proposes one-way devices where the test media tape 
' 10 bdongs to the testuig device so l^t the whole device is discarded when the test 
media tape is usjcd up. Altematiyely the test media tape may be arranged in a 
disposable cassette which is removeably received in the testing device. 
The term T>ody fluid testing device** will be used for both embodiments (e^, with 
and without cassette) within this patent application* However^ when embodiments 
IS employinga test media cassette are concerned the term wfll also be used to 
designate the device into v^ch the cassette is insegrtsd. 

As described in european patent application 020262^.4 the test media t^e onto 
wbidi body fluid will be ^plied advantageously can be exposed in a tip like shape 
20 to simplify^body fluid application to a test medium. For this purpose the test media 
tape can be guided over a convex tip portion which may belong to the testing 
devitt or to the test media cassette. 



The testing device further, may comprise a pricking unit for priddng a body 
25 portion. The landng opening of that pricking unit advantageously can be arranged 
in or dose to the convex portion so that the tip portion (if present) can be used for 
convenient pridbang as wdL The priddng unit niay be arranged bdow the test 
media tape and a lancing device can either penetrate the test media tape or can 
extend through a recess in the test media tape. 

3.0 

Ihe testing device forther may employ a visual user guidance for application of 
body fluid samples. Accordix^ to this embodiment the testing device comprises an 
iUtmoination unit which indicates by illumination a portion of a test element where 
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1 body fluid has to be applied. The itttiDodnation serves for a tlmdy and/ or spatially 

j guidance of the to apply body fluid. Further the Oluodnation may serve to 

indicate the location ^ere to position abodypoftion fiir pricking. An illuminated 
area on the test medium may fiizther indicate die amount (or the droplet size) of 
5 body fluid v^hid&isxequixed by the tes^^ 

I Another aspect of the pxteent invention concerns ateist cassette fox collecting a 

body fluid sample. The cassette indudes a housing that has a supply portion in 
iiAich unoontsmhiated test media tape is endosed. The housi^ 

10 storage portion in which a contaminated section of the test media tape is endosed 
after contamination* For sealiug unused test media ^;ainst humidity a tape is 
employed which has free tape portions between successive test media as already 
described above sudi that the sealing concept of the present invention can be 
^uployed. The sealing means of the present invmtion may bdong to the test media 

15 cassette or to the testing device. Further embodiments are possible where parts of 
the sealing means, as e^. a pressure application plate bdong to the testing device 
while other parts, as e.g, a gasket bdong to the cassette. Advant^oudy the 
container wfaidi houses the uncontanunaSed test media tape is dosed against 
hnxoidily with esGceptbn of the opening vdiich can be dosedby the sealing means. 

20 The cassette further may indnde a GonvcK tip portion over wfaidi^ 
tape runs and at wfaidi die test media tape is eq>o$ed to tihe body fluid. 
In a particular embodinient a supply red is disposed in the supply portion of &e 
housing around ^diich the uncontaminated section of the test media tape is 
wrapped and a storage red is disposed in the storage portion of the housing around. 

25 wfaidi the contaminated section of the test media tape can be wrapped. In 

embodiments whidi employ a red tor storing uncontaminated test media tape it is 
preferred ^eii the bsos of this supply red does not penetrate the stjpply container 
housing to avoid the leakage of humid air into the container. 

30 Most test media are destroyed or altered by humidityy sunlight etc Therefore 
measures have to be talom to shdb^ the test media befbie they are 
a testiog device* A fiirt measure is to padioage the ndiole test media cassette before 
use sndi that a con'^ vTitfa humidity from the surrounding is prevented. This can 
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be achieved by e.g. a blister package. Alternatively the cassette housing can be made 
being dosed against humidity vdlth the exception of the le^on where test media are 
exposed for body fluid application. Embodinients can be contemplated which 
employ a huxnidity proof cover over the eaqiosur e region which can be removed 
5 prior to use of the cassette. 

Further this invention concerns a mediod of using a testing device comprising the 
steps of 

providing a supply portion comprising a container in which 
10 . uncontaminated test media tape is contained^ said container further having 

. an opening for withdrawing test media tape fix>m the contEiincr, 
providing a sealing means which can dose said opening against the 
surroundings 

actuating the sealing mrans to open said opening of tfie container 
15 - removing a portion of test media tape from the container to expose an 
unused test medium. 
The method forther may indude the steps of 
actuating Ifae sealing means to dose said opening of the container 
and testing, Actuation prefereably means pressing die sealing means onto a sur&ce 
20 ofthesisqpply portion container. 

A &rther step maybe induded in the above mediod whidi concerns a pricking for 
generatfaig a body opening piior to testing. 

It is pre&ared when the dosir^ means can assume two distinct positions. 

25 In a first;, dosed position the sealing means sealingly engages a surfitce of the supply 
container so as to close it and to shdter test media within it against humidity. 
In a secondi open position the sealing means is opened to allow test media tape to 
leave the supply container. The opening has to be wide enough to allow test media 
tape portions with test media (which are normally thidcer than the tape alone) to 

30 pass through. 

A method for providing test media therefore may comprise the stsps of 



i 
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jiTffi rikjfig a supply container m whidh nncontaminated test media tape i& 
contained;, said container further havios ™ opening for vdtlidra:wing test 
media tape fiom the container, 

providing a aeaLfingmean^iwUch doses said opeD^ . 
5 sorroandiogii. 

moving die sealing means from a first dosed position into a second open 
position to open said opening of tlie container 
removli^ a portion of 1^ media tape firom tiie container to cacpose m 
unused test medium 

10 - moving the sealing means from said second open position to said first 
dosed position to dose said opening of the container. 
Again it has to be understood tiiat, when the sealing means is dosed a free tape 
portion is located bet^re^ the sealing means and a sur&ce on which the tape is 
resting. Said sur&ce is t^icalfy a sur&ce of the snpply container. 

15 The dosing via ihs sealing means prefereably means thatihe sealing means is 

pressed onto another surfitce (typically a container snr&ce) to generate a seaUu^ of 
the uncontaminated test media ta^e against humidiiy. 

Olbisc forms, embodiments^ objects, fieatures, advantages, benefits and aspects of 
20 the present inirention shall become apparent from tlie detailed dravvings and 
description contained herein. 



25 



Short descrip tion of Ifae figures: 

Figure 1: Schematic drawing showing leakage regions 

Figure 2: Perspective view of a testing device 



30 



Figure 3: Perspective view of a sealing concept 
Figure 4; Cut along line A- A of figwe 3 
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Hgute 5; Test media cassette i/tffdi trapezoii^ sealing means 
Figure 6; Test media cassette v^Hik fbnn fitciiig sealing means 
S Figure 7: Test media cassette haiing a lever for opening the supply container bjr 



10 



15 



Eiguie 8; Test media cassette haidng a lever for opening tibe supply container by 
tensioning test media tape 

Figure 9^ Testing device and steps of operation 

Figure 10; Testing magazine with self-sealing sealing means 

DESdOFnON OF SELECTED EMBODIMENTS 



For the purposes of promoting and understanding of the principles of the 
invendoiH reference wiH now be siade to tbeenAodinients iUufitratedia the 

20 drawings and specific language tviU be used to describ e the same. It %vill 

nevertbdess be understood Hiat no Emitation of the scope of the invention is 
thereby intended^i such alterations end futdier modifications in the iQustFated 
device, and sucb further applications of die principles of the invention as illustrated 
therein being contemplated as would normally occur to one skilled in the art to 

25 which the invention relates. It will be apparent to those skilled in the art that some 
of the features v^ch are not relevant to the invention may not be shown for the 
sakeofdaxity. 

The humidity sealing principle is shown in figure 1. On &e housing surface (H) 
30 which preferaby has a low rou^biess the te6t-carrier-tape (T) is pressed by the 

sealing material (G), Hae sealu^g force (F) presses the fl^soble gasket around the test 
media tape. The remaining leakage channels (L) are minimized by sdection of 
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Gaffret jraterialj tape thidcnesa, sealing force and tlie time pattern in whidi the 
sealiz^ means is beli^ moved* 

Abod7 fluid testing device (10) is shatim in figuie 2.The dreEWing of the device 
shows a housing (11) and a display (12) for displaying test results as well as 
instructions of nse. At the fiont end of the device there can be seen a tip portion 
(20) over which the test media tape (30) runs. A test medium at the front end of the 
testing device is escposed by the tip portion in a tip like manner which fstdlitates the 
application of body fluid. The tip portion for this reason at least partially projects 
out of the contour of the housmg (11) of the testing device to be acces^ble for a 
body portion (e^. finger or arm). At the tip portion there can be seen an 
iQuminated area (30') which indicates the position for sample application. 

Figure 3 shows an improved embodiment of the sealing concq>t of the present 
15 invention. A portion of the test media tape (30) is located outside the housing (50) 
. of the supply portion, Tte houang has an opening (51) via vMA tape can be taken 
out. The squares (52, 53) depicted on the hcmsmg show the locations on the 
housing suface onto which gaskets of the sealing means (not shown) press during 
sealing of the op«ing. Vsms two (or more) gaskets for sealing improves leakage 
20 protection. It is prefenred to employ annular gaski^ as shown, which annularly 
presses onto a region aromid the openii^ (5 1) to include the openii^ within the 
cross sectional area of the annulaf gaskets. When two or more annular gaskets are 
employed it is preferred "i^ben m annulary gasket folly indudes the next smaller 
annular gasket. 

25 

In figure 4 there is depicted a cut through figure 3 along line A-A. P^ure 4 only 
shows the poiHon of figure 3 which is left to the container opening as well as the 
opening. It can be seen that the gaskets are not aligned vertical to the surface of the 
housing (50) but that they are inclined to the vertLcaL The exterior gasket (53) in 
30 direction from its base portion (53b) to its free end (53e) is inclined away from the 
opening (51). the interior gasket (52) is inclined in direction from its base portion 
(5Zb) to its end portion (52c) towards the opening. Inchnatibn of the exterior 
gasket serves to block incoming air more efficiently as a gasket without such 
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indinadon would adiiev^. Dueto the induiation Ae sealing is strengtiheaed when 
air tries to enter the housing (tliis is the case when the pressure inside the housing 
is lower than flie outside pressure) since the air pressure Increases the pressure of 
the end portion (53e) of the gasket onto the sur&ce (54) of tite container (50). The 
S ssme ptindple applies to the interior gasket for the inverse case when the pressure 
inside the housing is higher than the outside pressure. 

As can be further seen in figure 4 it is advantageous when the gaskets taper firom 
their base portion towards their free end portion. The smaller the gasiket at the end 
portion the more flexible it is to match xvith the shape of the tape thus reducing the 
1 0 cross section of the leakage areas. The smaller the area covered by the annular 
gasket around said opening (51) the lower the required force to achieve a small 
leakage channel (L). 

In this embodiment the pressure means (55) has the shape of a plate to whose 
underside the gaskets are fired It is particularly preferred to fix the gaskets to the 
IS plate by two component mcdding of plate and gasfcet A spring means (not diown) 
for applying pressure to the pressure plate (55), bebng to the testing device* 
Rtrlher in figure 4 there can be seen that the test media tape does not necessarily 
need to be wrapped on a reel The arrangement of the tape witiiin the storage 
contains* is more or less aibitraiy but needs to avoid jams or blodcage. 

20 

I^;ure 5 show? a cut throuf^ an onbodimimt having a trapezoidal sealii^ means- 
(60) which presses onto an inclined sur&oe (62) of the supply container (50)* The 
sealing means itsdf can be made &om a sealing material (e.g. rubber gum) or a 
sealing material (gasket) can be present on the sur&ce of the sealing means which 
25 presses onto the surface of the supply container. Sealing in this embodiment again 
is made when a free tape portion is located in the region vAiQjce tiie sealing means 
presses against the test media tape. The angle shown in figure 5 prefereably is in the 
range from 0 to 45 degree. 

30 Hgtire 6 is a similar embodimaat as shown in figure 5. Instead of a trapezoid 
seaUog means a fyrm fitting sealing means (61) is employed. The sur&ce of the 
housing (50) has a contour (62) at the opening which fits to a contour (63) of the 
sealing means (61). The contours of the sealing means can be made from a material 
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fandoning a$ a gasket itedf (eug. rubber gum) or a gasket can be present on die 
eur&ce of the seafing means. However* even the inverse sealing pzinciple vdth a 
gasket fisced on llie surface of the housing can be employed, 

5 X^^Qie 7 shows a cut throu^ a test media tspe container (50) having a sealing 

means. The test media t^e (30) is wrapped on a red (57). Ftom the red the tape Is 
guided through a dififosion cfaannd (70) and leaves the container via the op ening of 
the container. In rest the qpeatin^ is sealed by an annular gasket (53) which is fixed 
to a first arm of a lever (80) , Sudi lever ar^ also known as ^ 

1 0 lever has a center of rotation (81): A sprh^ dement (82) keeps the gasket pressed 
onto' liie container sur&ce. The test media tape (30) is located between gasket and 
container surface in the way dready described (Le. a free tape portion is located 
between gasket and container surfece), The tape located outside the container is 
guided over a whed at the other arm of the lever. When tape is drawn in the 

15 dixecdon as shown in figure 7 the tape tension rotates the lever (80) against the 
sprii^ force (82) around (81). This movement reduces the contact pressure of the 
gasket (53). The tape starts sKpping througb the gasket. Thus the tape section inside 
the housing gets tensioned. On further movement ihe friction of the red increases 
the tape tezision and Ibus causes a larger lift of the gad!^ 

20 laxge enough to leave dirough a test medium without toudiing the gasket The tape 
now can be drawn out of the container* When a sufiSdent tape portion has beeen 
taken out of the container tlie testing device (or a user) stops tearing the tape and 
the sealing is dosed due to amovement of the lever caused by the qiring dement 
Intbis embodiment it is advantageous when the red (57) is fiiction loaded since 

25 the force acdng on the lever is oreatedby retention of ttie tape. In other 

embodiments a fiiction loading of the supply red is dso advantageous dnce it may 
avoid uncontrolled winding-up of the tape wfaidi can lead to j aromin g. 
Furthermore a tape propexfy woxmd on a red has the advantage that test media 
underneath the outermost tape layer are shidded against humidity which already 

30 may have entered the housing. 

A fiirther important (but optioiuil) measure to keep humidity away tcom unused 
test media is tJie difiEusion diannd (70) of figure 7. This cfaannd serves to decrease 
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theconyectional exxihangQ of air between the interior of tlie container and the 
suironnding environment during opening of the sealing. The channel limits the air 
exchange at the opening and thu9 the amount of humidity intake during the time 
of taldng out a new test medium firm the container. The chaxmd has a humidity 
5 decrease alog the way firom the opening to flie reel* The prevmtion of convecdon 
bythe channel limits the tntakeof humidity into the cntainer to difiiision ivhich is 
a much dower material transport than convection. 

Figure 8 shows a further embodiment of a self sealing test media cassette. Self 
10 sealing in this conteact means that the cassette itself doses its opening without the 
need for forces from the outside acting ozi it to dose its sealing. The cassette further 
opens the sealing on tensioning of the test media tape which is a preferred 
embodiment. The lever of this embodiment has a first lever arm mostly inside the 
test media supply container (50), As in the foregoing figure the test media tape (30) 
15 is guided over a roller at one arm of the levw while the other arm of the lever holds 
an annular sealing gasket for sealing the container opening. When the test media 
tape is tensloned the lever is actuated and opens die sealing to give the tape free so 
that a fresh portion of test media tape with an unsused test medium can be taken 
out After this the tension force applied to tihe tape can be reduced and the lever 
20 rotate driven by the spring means (82^ of the cassette to dose the container 



Kgure 9 shows a testing device (10) with a test media cassette (50) inserted into it 
as wdl as steps of using this device. 

25 As can be seen from figure 9 A the testing device comprises a housing (100) in 

wliich the cassette is received* The cassette has a supply portion (50a) containing a 
supply red (57) onto which uncontaminated test media tape (30) is wrapped. 
£igure 9 depicts the testmedia portions (31) as pads which ajre fixed to a tape. The 
test pads are fixed to the tape via a douUe sided adhesive tape. Production of the 

30 test media tape'therefore can easily be adueved by first removing a protection foil 
firom a first side of an double side adhesivei applying a test medium pad to it and 
then removing a protection foil firom a second side of the double sided adhesive 
and applying the compound structure of test medium pad and adhesivu to the tape. 
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This process can be automatized very good. Alternatively a double sided adhesive 
can firat be ^lied to the tape and thea appl^^ 

adhesive. Other production methods as e.g; ^ueing test media to the tape are 
possible as wdL 

S Used (contaminated) test media tape is vnrapped onto a storage red (58) in the 
storage secdon of the test media cassette. Transput of the test media tape is made 
by a motor (101) of the testii^ device (10) which has a gear wheel for engaging 
with the g^ais of the storage red and to rotate the storage reeL It is normcdiy 
rafficieat to employ only a single motor for winding the storage red in a direction 

10 to move tape from the supply reel to the storage reel For proper positioning of test 
media for sampling and/or testing it maybe advant^eous to move the tape in ' 
inverse direction as described before. This may be achieved by a separate motor 
windii^ the supply red or a mechanics allowing a movement of the supply red 
with the motor for rotating the storage red. Further it is possible to emloy a spring 

15 medianically coupled to a fiiction loading means whidi is cupled to the supply 

red* When tape is withdrawn from the supply red by windiqg tape onto the storage 
red the spring is loaded and the spring tension may be used to move bade the tape 
a biL This can be addevedby rotatingbadk the motor and the supply red will also 
rotate back caused by the spring tension so that the tape is still hdd under a a 

20 sufficient stiess to press it onto the lip for proper dececcion as wdl as to avoid jams 
caused by loose tape. By such a medianimi it is posdble to propezly position a test 
medium e.g. ontheti^ (20) when It has been moved too for at &st. 
However, It is preferred to avoid such a prooes by positioning of the test media by 
proper movement in one direction (the transport direction) only. Positioning of 

25 the test mediia on the tip maybe adiieved bythe same optics as employed for 
redix^ the test media. Itxs,however> also possible to employ a s^arate position 
detection means vAdch pzefereably operates optically. Detection of proper 
positioning can be adiieved by employing t^ media and tape of different 
refectance so that a reflectance monitoxing during tape transport indicates by a 

30 change in reflectance wlien a test medium comes into reading position* Howevers it 
may also be advantageous to eoq^loy indication madcs — as e.g. blacfcbars to the 
tape whidi are detected optlany vdien they are detectedby the positioning 
detection means. 
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The testing device further comprises a control unit whidi controls the steps of tape 
transport;, opening and dosing of the sealingi reading of test media. The control 
unit or a sqiaxate caladation unit is fiutber employed for calculation of analytical 
5 resuhs from the obtained readings- The position detection means may also be 
controlled by^ control unit 

The cassette further comprises a tip (20) over vvhich the tape Is guided. This 
(optional) tip serves for a convenient sample application by e.g. the finger tip. For 

10 more detaib of the tip and how the tape is prevented from falling off* the tip 

reference is made to the copending european patent application 02026242.4. The 
cassete further has a recess for receiving a metering optics ( 102) belonging to the 
testing device* The part of the optics visible in figure 9 is a light coupling dement 
for coupling l^t into the tip (20) to iUumiaate a test medium located on the tip, 

15 When sample is applied to this test medium the intensity of light reflected back 
firom tiie underside of the test medium changes and the reflection intensity 
(prefereably at a particular wavelength) can be read by a detector (not shown) and 
the intensify can be converted by the control umt or a calculation umt into an 
analytical concentratiOD* Widi the aim to get optical readings from the test medium 

20 it is ei&er preferred to employ a tap e material which is mostly transparent for the 
light to be detected or to employ a tape with a recess bdowthe test medium as 
known from optical test elements as e.g, sold undex the brand name Glucotrend. 
(Departing from the embodiment shown in figure 9 it is, however, also possible to 
employ test media ^vhich operate as known from electrochemical test dements. In 

. 25 such embodiments the testing devioe contacts the test medium in use with 

dectrodes and employs a test device controlling the application and measurement 
of corrCTt or power to obtain readings whidi can be converted into analyte 
concentrations.) Optical as wdl as dectrodiemical concentration measurement 
wldi disposable test dements is^ however, wdl known in the art and therefore will 

30 not be described in more detail 

P^ure 9 A shows the testti^ device (could also be called a testing system since the 
testing device houses a test media cassette) in its storage position with the sealing 
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(52, 55) dosed. The testoig device comprises a pressure actuator (e.g, a coil spring) 
which presses fhe sealing plate (55) haidng an annular gasket (52) at the side feeing 
awajr from tihe actuator onto an opening of the cassette (50). It can be seen that a 
firee tape portion is located between the opening of tike cassette and lixe gask^ when 
I . 5 tfie sealing is dosed. This embodiment has a difi^ 

1 opening with the supply section in \ndiiGh the imcontaminated test media tape is 

I contained. It can be further seen that the supply section (50a) is dosed against the 

^ surrounding when the sealing is dosed, while the storage section (50b) is partially 

i open to the surrounding. The test media cassette furflier has rollers or pins (59) 

10 over which the tape is guided. 

Kgure 9 B shows the testing device with the sealing opened. Opening can be 
achieved by rnoving the pressure plate (55) away from the opening against the force 
of the pr^sure actuator. This can be done by a reverse attcajctor whidi withdraws 
die pressure plate from Ibe opening (e,g. an dectromagnet which attracts the 
15 pressure plate). Figure 9 B also shows that the test medium (31a) bas been moved 
from aposxtion on the supply red (see figure 9 A) into a position within the 
di£fusion diannd but still located within the supply section. It has to be understood 
that figure 9 B is a snapshot of inbetween a t^ medium transport pb^e. ll^e 
deleted position of the test medium is no typicBl waiting position but a p ositlon to 
20 last onljrdiortiy to keep the time period of opening the seal^ 
The ajcTOWdiows the direction of tape transport. 

In figure 9 C the sampling position for sampling body fluid can be seen* The test 
medium (31a) is located on the tip and the sealing is again dosed. After body fluid 
application to the test medium on the tip the testing device reads light reflected 

25 from the imdexaideofthetestmeditim to obtain a reading whidi can be converted 
into analyte concentration. It has to be understood that it is preferred if body fluid 
application and reading are conducted in the same tape position so that no 
additioxial tape transport requiring opening of the sealing is necessary. However, it 
may also be advantageous to employ a reading position ^^ch is apart from the 

30 sampling position since this enables a reading opiic or dectrodiemical anaylsis unit 
within Hxe testing device at adi£Eerentplace. The dosed sealing of figure 9 C can be 
c^tained by deactivating die revese.actmrtor so that the pressure actuator again 
presses the pressure plate onto the opening of the supply section. 



23.DEZ.2002 12:23 



RD PnTEKTPlBT. Pfl 



NR. 923 P. 30/^44 



I 

1 



10 



22 



Egore 9 *D again is a snapshot talcen during the tzanspoit of tbe used test medinm 
into the storage section (50b). When the used test medium is located inside Ihe 
stoiage section the sealing again is dosed. As shown in figure 9 O it is prefenred 
when the distance betv^een two successive test media is so large that a succeeding 
test medium is still located within the sisppfy section when the preceeding test 
medium is already' Tvitibun the stor^e section. It is even more preimed when the 
sacceedmg test medium is still on the red, coyeredbyalayer of tape so that it is 
protected against humidi^. 



Figore 10 shows a test media cassette (50) with a supply section (50a) in which a 
supp^ red (57) is bedng located, The test media tape leaves the supply section via a 
difiusion cfaannd (70). At the opening of the supply section if^ch is located at the 
outer end of the difiEusion channd a sealing means (80*) is located lUs sraling 

15 meanshasana3ds(8r)bywhicfaitisrotationa]Iyfi3^ 

cassette. The sealing means has a sealing section to whidi an annular gasket (not 
shown) is fixed. When the cassette Is in rest (Le. no tearing force applied to the 
tape) the sealing section presses onto a sur&ce surrounding the openii^ of the 
cassette (ie. at the outer end of the diffiision channel in this embodiment)* The 

20 force to adiieve this pressing action is applied to the sealing means (80*) via a 
spring means (59) which integrally belongs to the cassette (non-integral or even 
spring means not belonging to the cassette may also be contemplated) . The int^ral 
spring means in the shown case is a nose of pladc material which can be produced 
in the same production step as the cassette housing (e.g, by injection molding), 

25 When the sealing means (80') is assempled the nose (59) is deformed and spring 
tension acting onto the sealing means is created by the nose which attempts to get 
bade into unstressed condition. When tape (30) is withdrawn &om the supply 
section Hie tape needs to be tendoned to overcome the holding forced of the sealing 
means and / or the fiicdon of the supply red. As can be seen the sealing means has 

30 a rounded section which together widi the cassette housing creates a winded 
channd m whidi the tape runs. When the tape is stressed it tries to asstune a 
sttaight dmction and therefore it acts on the rounded section of the sealing means 
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so as to move the sealing means against the fbroe of the spzing meana ( 59). This 
movement opens tibe sealing and lets the test media tape pass through^ 
Figure 10 foxther shovvs a chamber connected to the supply section lAich is filled 
with a drying agent (71), which is a molecular sieve in die dqiicted case. 
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Cbiinis* 

1. A body fluid testu:^ device (10) for analyzing a body fluid, comprising: 
a test media tape (30) adapted to collect the body fltiidgi 
5 said test media tape comprising a tape and test media poitions^ wherein a 

free tape portion without test medium is located between eniccessive test 
media portions5 

said testing device fiirther comprising a supply portion (100) 
xvhexdn said supply portion a;impri5es a housing in which tmcontaminated 
10 test media tape is contained^ said housing further having an opening for 

withdrawing test media tape from the housings 

^d supply portion further having a sealing means for closing said opening 
against the surroundings wherein a free tape portion of said test media tape 
is located between a sm&xx (typically a wall of the housing) and the sealing 
15 means when said sealing means closes said opening. 

2, A body fluid testing device according to daim 1, wherem said tape in said 
free tape portion has a tfaidkness of less dian 100 micrometei^ 

20 3. A bod^fliud testing device according to daim If \^erein 

or said hou^ng comprises a gasiket having a sHore hardness of less than 70, 

4. A body fluid testing device according to daim 1, wherein said sealing means 
comprises an annular gaske^ said annular gasket pressing onto a wall of 

25 said housing annularly located around said opening when said sealing 

means doses said opening^ 

5. A body fluid testing device according to daim 1, wherein said sealing means 
has a first and a second lip of sealing material, wherein said first Up is 

30 inclined apart from said opening and said second lip is indined towards 

^d opening. 



E3.DEZ.2002 12524 RD PRTEKrr=ffiT. PM NR.923 P.33/'44 



25 



A bod7 fluid testing, device aiccoxdiiig to dsim 1 » vdierdn said houting has 
an internal cbannd (70) 'vAdch is the sole air connection b etwoen a atozage 
portion of said hotislmg and the suiroimding and said test media tape runs 
thmngh said chaiULel^en Iraving the housing via the opeidng of the 



7, A body fluid testing device according to daim 6, wherein the len 
channel is equal or shorter than the lengtlL of a free tape portion betvfeen 
successive test media* 

10 

8, A body fluid testing device according to daimls wherein said sealing means 
has a lever for opening the sealing of the housing» lixe lever bdng actuated 
by tepsion applied to the test media tape. 

15 9. A body fluid testing device according to daimlyvdiex^ said device fi^^ 
comprises a waste storage portion (110) for storing a contaminated section 
of the test media tape. 

10. Abody fluid testing device accoxdingto daim 9, wherein said device fortber 
20 comprises an exposure portion positioned between the snppljr portion and 

the waste storage portion^ the eitposure portion beiz^ adapted to eaqpose a 
section of the test media tape to the body fluid. 

U. Abodp'fluid testing device according to dbim 1» wherein said supply 
2S portion is a r^oveable cassette (90). 

12. A body fluid testing device according to ddm 10» wherein 

the supply portion indudes a supply red (100), and the uncontaminated 
section of the test media tape (30) is wound on die supply red; and 
30 the waste storage portion indudes a storage red (1 10)» wfaeiein the 

contaminated section of the test med&i tape can be wotmd on the storage 
red. 
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13» The device of daim 1> fiutho: coxxxpxising a pierdng device adapted to 
piercse skill.. 

14^ Tlie device of daim 1 further compnsing a sensor for senshig a chan^ of a 
5 test medium induced by reaction with said body flmd 

15» The device of daim Is wherein the sealing means can assmne a Bist position 
in which the sealing means doses the opening of the container and a second 
position, in which the opening is opened so that test media tape can be 
. 10 withdrawn out of the housing. 

16* A test cassette (90) for honsing test media tape for sampling body fluid, 
comprising: 

a housing (91) induding a supply portion (97) in which an uncontaminated 
15 section of the test media tape (30) is endosedy said test media tape 

comprising a tape and test media portions , whereia a firee tape portion 
without test medium is located between successive test media portions, 
said housing foither having an opening for withdrawing test media tape 
from the houshigy 

20 ' said test cassette forther having a sealing means for dosing said Openings 

wherein a free tape portion of said test media tape is located between a 
sui&ce (typically a wall of the housing) and the sealing means when said 
sealing means doses said opening. 

2S 17, A test cassette according to daim 16, foither comprising a waste storage 

portion for recaLving test media tape that is contaminated with past samples 
ofthe body fluid. 

18, A test cassette according to daim l/, the cassette forther having an exposure 
30 portion at whidx the test media l^pe can be exposed to the sisrrounding. 

19, A test cassette according to daim 16» wherdn said tape in said free tape 
portion has a thidmess of less than 100 micrometers. 
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20. A test cassette accQirding to daim 16|iwfaerdn said cassette has a recess (93) 
for reoshring a seascxr (60) fiom a testmg device (10). 

I 5 21» A test cassette according to claim l6»i«hermi5aU 

diaimd (96) tiiAiich is tbe scde ak coim 
i said housing axud an opening of the housing to the sorrounding and said 

test media tape runs throiigh said channel when leaving the housix^ via the 

opening. 

10 

22* A test cassette according to daim 21, wherein successive test media have a 

distance, said distance being diosea that when a first test medium leaves the 
cassette via said opening die successive test medium is stiil located inside 
the storage portion. 

15 

23. MeOiod of providing a test medium for the testing of body fluid comprising 
tbestepsof 

- jHTOividing a supply portion comprising a housing in whidi 
uncontaminated test media tape is contained, said housing further having 

20 an opening £br withdrawing test media tape from the houdng> 

^ saidst^ply portion further havii^asealingnie^ 

opening against the surrounding 

- actuating the sealing means to open said op^iing of th? housing 

* wiiithdiawfng test mfidiqi tape firom the housing to e^ose an unused test 
25 medium. 

24. A method according to daim 23, furttier comprising the step of dosing the 
opening by actaating the sealing means afber having exposed said unused 
test medium^ wherein a tape portion without test medium is located 

30 between a sur&ce (typically a wall of the housing) and the sealing means 

when said soling means doses said opening. 
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25. A method of analyzing body fluid conxpdsing the steps of daim 23 or 24» 
ftorther compiifiizig the step of applying said body fluid to said cSKposed test 
medium and conducdng analytical testoxg. 
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Abstract: 

Body fliiid testing device for analyziAg a body fluid, compxisuig: 
a test media tape (30) adapted to collea the liody fluid, caid test 
5 compri^g a tape aiad test media portteos, vAicrein a £ree tape portion iidthout test 
medium is located b^weea successive test xnedia port^ 
said testtng device fuither comprisuig a supply portion 
^vfaerein said supply portion compxisra a houong inwhidi uncontaminated test 
media tape is eontamed, said honaixig further having an opening for wi&drawii^ 
10 test media tape from tfhehoudng, 

the testing device.forthw having a sealing means for closing said opening against 
the surroonding» wherein a fiee tape portion of said test media tape is located 
betvireen a -w^ of the housing and the sealing means ivhen said sealing means closes 
said opening, 

15 

The appUcation further concerns a test media cassette with sealing means and a 
method for providing test media while holding them sealed against humidity 
dnxing on board storage^ 
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